This paper presents the results of the waste management research in a selected engineering company RIBE Slovakia, k. s., Nitra factory. Within of its manufacturing programme, the mentioned factory uses wide range of the manufacturing technologies (cutting operations, metal cold-forming, thread rolling, metal surface finishing, automatic sorting, metrology, assembly), with the aim to produce the final products -connecting components (fasteners) delivered to many industrial fields (agricultural machinery manufacturers, car industry, etc.). There were obtained data characterizing production technologies and the range of manufactured products. The key attention is paid to the classification of waste produced by engineering production and to waste management within the company. Within the research, there were obtained data characterizing the time course of production of various waste types and these data were evaluated by means of statistical method using STATGRAPHICS. Based on the application of SWOT analysis, there is objectively assessed the waste management in the company in terms of strengths and weaknesses, as well as determination of the opportunities and potential threats. Results obtained by the SWOT analysis application have allowed to come to conclusion that the company RIBE Slovakia, k. s., Nitra factory has well organized waste management system. The fact that the waste management system is incorporated into the company management system can be considered as an advantage.
Renáta ZÁHORSKÁ, Ladislav NOZDROVICKÝ, Ľudovít MIKULÁŠIK Agricultural machines can be considered as the most important tools in agricultural production. Agricultural machines and equipment consist of many components, which have to work together. Connecting parts, first of all the screws, play an important role in the field of machine components and they are widely produced by engineering companies. Within the Slovak Republic, the engineering production significantly contributes to increasing of the gross domestic product.
Considering the development of the engineering production in the Slovak Republic, an attention will be paid also to the impacts of industrial engineering production on environment. It is especially important, because the industrial engineering production leads to production of various kinds of waste with a negative impact on the environment.
According to Paulová (2009) , in order to reduce industrial waste production, attention must be paid to the product quality. The product quality depends on quality of manufacturing process. Butner et al. (2008) state that individual manufacturing companies should focus on timely investment in implementation of environmentallyfriendly technologies. Bašta et al. (2005) mention that the lowest value of waste production in manufacturing process presents one of the essential features of the quality manufacturing process. The waste occurs alongside the life cycle of each civilisation. As stated by Klinda and Lieskovská (2009) in The State of Environmental Report of the Slovak Republic, a technical development in the engineering industry leads to increase in waste production. According to the legislation, waste is whatever the owner wants to get rid of; or also whatever that shall be eliminated or disposed of in order to provide healthy living conditions and environment protection. The waste shall be disposed of in accordance with requirements of local regulations. Badida et al. (2001) Báreková (2014) , the waste can be grouped by several criteria -for example according to economic activity, composition, utilisation, disposal methods, environmental risks. Kuraš (1993) states that majority of chemical processes is accompanied with side reactions representing the most frequent source of the waste; furthermore, raw materials used for chemical industry contain a significant amount of impurities which transforms to waste during processing. The waste is classified as follows: hazardous waste (category N) is a type of waste which can be threat to population health and environment due to its properties; special waste (category Z) is a waste requiring special handling, especially because of the economical or environmental reasons; and other waste (category O) representing group of waste without any properties, which are considered hazardous. It is a group representing a significant risk to environment. Badida et al. (2001) state that individual waste kinds are categorized by N, Z, O classification in the relevant catalogue and are grouped into the following groups by their origin: plant and animal waste (rests of food, feed, plant and animal products, waste from breeding, butchery and processing, rests of leather and vachette, plant waste, wooden waste, waste from cellulose, paper, cardboard and so on), mineral waste including waste from treatment processes (waste from smeltery, power industry and engineering not containing metal elements, waste containing metals -iron, non-ferrous metal, sludge with metal elements); and wastes from chemical processes (oxides, hydroxides, salts, acids, plant protection waste, pesticides, pharmaceutical waste, crude oil processing and utilisation waste, coal treatment waste, gas and crude oil transportation waste, organic solvent waste, coating waste, waste from binders, sealants, textile waste). Regarding the increase in waste amount, Lumnitzer et al. (2007) emphasize a need to improve the waste management in engineering companies. Only with this approach, it is possible to assure sustainable development in the engineering industry (Muránsky and Badida, 2000) . According to Richter (2009) , thereby an important task of the industry -to achieve the cleaner manufacturing processes -will be solved.
Characteristics of the selected engineering company and overview on manufacturing technologies used in this company
In our research, we paid the attention to the problems of the waste management in the selected engineering company RIBE Slovakia, k. s., Nitra factory. The mentioned factory provides wide range of the manufacturing technologies (cutting operations, metal cold-forming, thread rolling, metal surface finishing, automatic sorting, metrology, assembly), with the aim to produce the final products -connecting components (fasteners). Based on the communication with the RIBE Slovakia, k. s., Nitra factory, there was obtained detailed information on production technologies and the range of manufactured products. The key focus was put on the classification of waste produced by engineering production and on company waste management. There is detailed analysis on the platform determining the waste management in accordance with current legislation. In our research, there were collected and obtained the data characterizing the time course of production of various types of waste, and these data were evaluated by means of statistical methods based on software STATGRAPHICS.
Analysis of variance of values characterizing the waste generation in the selected company
This part of our research is focused on the analysis of variance based on an assumption, that observations of stochastic variable Y are independent and have normal distribution with constant variance that does not depend on the treatment method. We assume that the measurements of certain experiment are distributed into groups (classes) by A levels. According to Obtulovič (2010) , the treatment means application of various manufacturing technologies, different methods of material forming and so on. In our case, the term "treatment" means the individual kinds of waste and years. In first case (zero hypothesis), we support that the mean values of individual treatment of A levels are equal; in the second case, the effects of individual treatment of A levels have the same (i.e. zero) impact on the stochastic variable Y. An alternative hypothesis denies the zero hypothesis, i.e. at least one mean value µ i is not equal to others; these values might be identical or none of them is equal to others.
The testing criterion is based on distribution of total variability into variability among classes and within classes, i.e.:
(1) Element is marked as S r , it has n -m degrees of freedom and expresses a variability within classes (or a residual variability) .
Element is marked as S 1 and has m -1 degrees of freedom and expresses variability among the treatment (classes) .
To verify the zero hypothesis, following value can be used as a testing criterion:
Considering the selected value of confidence α, this value has F -distribution with v = (m -1; n -m) degrees of freedom.
If the zero hypothesis is voided and the alternative hypothesis is accepted, we need to determine, which treatment of A levels are statistically significantly different and which are similar (the same). Then, the analysis of variance will be completed by means of other evaluation method called contrast testing. For this purpose, we have used LSD contrast testing.
SWOT analysis for evaluation of the level of the waste management in given engineering company
For the selected engineering company -company RIBE Slovakia, k. s. located in Nitra, there will be implemented SWOT analysis in order to characterize the following attributes: y strengths -internal (interior) attributes or parameters of the company, which allow to reach the aims in the field of the waste management; y weaknesses -internal (interior) attributes or parameters of the company, which complicate and impede the reaching of aims in the field of the waste management; y opportunities -external conditions, which can help to reach the aims in the field of the company waste management; y threats -external conditions, which can complicate and endanger reaching of the aims in the field of the company waste management.
In order to realize the SWOT analysis, there will be used the data given by the company.
Analysis of variance characterizing the waste production in the selected company using Statgraphics software
Using the data on amount and classification of the waste generation provided by RIBE Slovakia, k. s. company, an The data necessary for analysis of an operation of waste management system were provided by environmental management unit of RIBE Slovakia, k. s. company.
Analysis of production of general waste to be recycled
The purpose of the analysis was to find whether there are significant differences between individual types of waste for recycling during monitored period 2010-2015 using the statistical tools. Multifactor analysis of variance was used. The results show that there are no statistically significant differences between amounts of produced waste for recycling (P-value = 0.4075, Table 3 ). However, the significant difference in waste amount has been observed during monitored years (P-value = 0.0477), as presented in Table 2 . Year 2015 differs significantly in waste amount in comparison to previous years. In this year, there was produced 0.91 t of waste for recycling. A mean amount of waste produced in previous years ranged from 0.21 t to 0.26 t. This significant difference in amount of the produced waste for recycling in 2015 results especially from dealing with the semi-products. It is caused by the fact that RIBE Slovakia, k. s. started to supply large engineering company with final products.
Main manufacturing programme is represented by fixing components, especially screws made by cold forming of the wire. There is a group of screws manufactured as semiproducts and delivered to the head company for finishing in big boxes containing approximately 20 000 pieces. When the finishing process is completed, the products are delivered back to the company in foil package in order to prevent damaging. These fixing parts and screws will be then unpacked and the required quantity of pieces (100 or 200 pieces, as defined by the customer) will be placed into plastic boxes delivered by the engineering company. The products are counted by the sorting machine detecting for possible deviations in size. Thereby a great amount of foil and cardboard waste used for product packing is produced by RIBE Slovakia k. s. company in Nitra plant. The cardboard waste comes from the packing used for screws because they are packed together with washers and these parts must be packed into cardboard boxes.
Analysis of general waste production
If another kind of waste (ferrous saw dust) will be included into the analysis in addition to waste for recycling, the result will be affected as follows. The amounts of individual kinds of waste differ significantly (P-value = 0.0000, Table  5 ), however the differences within monitored period are not significant (P-value = 0.4288, Table 5 ). It was this kind of waste what caused significant differences, (a mean value of ferrous saw dust was 258.1 t, Table 6 ); the mean amounts of other wastes ranged from 0.235 t to 0.445 t. 
Analysis of dangerous waste production
The multifactor analysis of variance has been also used to analyse the dangerous waste. In course of this analysis, we were observing very similar statistical significance of differences between kinds of dangerous waste and monitored years. The analysis showed that there are significant differences (P-value = 0.0000, Table 7 ) between kinds of the dangerous waste presented in Table 8 as well. The mean amounts of the dangerous waste varied from 11.67 kg to 42 420 kg. The most significant differences in quantity are present between the cutting emulsions (mean amount = 42 420 kg) and all other kinds of waste; and between cleaning rags absorbent (mean amount = 10 098.3 kg) and non-chlorate mineral lubricating oils (mean amount = 7 811.67 kg) and other waste. The above table proves the significant differences between kinds of dangerous waste. Sludge with dangerous substances from other industrial water treatment processes, non-chlorate mineral lubricating oils, cleaning rags, absorbents and cutting emulsions represent the biggest part of the dangerous waste.
Implementation of SWOT analysis in evaluation of waste management system in the selected engineering company According to the defined methodology, this part of the research was aimed on practical applying the SWOT analysis to evaluation of the waste management system in the selected engineering company. Based on the methodology, strengths, weaknesses, opportunities and threads have been assessed. Strengths RIBE Slovakia, k. s. company, plant Nitra has a perfectly organized waste management system focused on waste the programme documents of waste management system, defines measures for prevention of waste production, defines rights and obligations of legal entities and natural persons related to prevention of waste production, determines the terms of handling with waste and it defines precisely the extended responsibility of manufacturers.
The strength of the company includes also the fact that there is overall opinion in the company that an ability to satisfy the needs of the clients is not realized only by production or service provision, but also by active interest in overall reproduction cycle of products.The product quality will include all factors leading to the required results. It relates to the following attributes:
-quality of product (tangible product); -quality of service (intangible product); -quality of processes and sources (machines and equipment, information, working environment); -quality of management system. In order to prove its interest in client and demonstrate a high quality in field of manufacturing of connecting products, the company focused on obtaining the following certificates: 
Opportunities
Due to its capabilities, arrangement, control method and overall focus of activity, the waste management system in the engineering company RIBE Slovakia, k. s., plant Nitra provides possibility to cope with increasing amount of waste resulting from expansion of the engineering production in this company while preserving the product assortment. It can lead to decrease in intervals between waste transports and this issue should be solved by organizational measures.
Threats
Certain threats to the waste management system in the engineering company Slovakia, k. s., plant Nitra can be caused by quick change in assortment of materials used for manufacturing of new product kinds, change or extension of the manufacturing technologies, utilization of new types of cooling or lubricating oils etc. Taking into account the above considerations, it should be emphasized that the selected company is a consolidated company with stabilized park of manufacturing technologies. Based on these facts and considering given conditions, it can be claimed that it is not probable that the waste management system of the selected company would be jeopardized by certain external factors.
